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(73)ttffttt* 582233428 

X-f* ^31— A— 1001 n— if>* 

(7»5»Hf $?3-tf 

^-fX — A — 1671 'Ja- ~>i* 

> 4 

<72)SEW# y~3L)l U* 

7>U. !Vi — A — 1018 U—*?>X 
— hTO-f 7*—^ 26 
<74)ft«A *fll± f « I* <*6«) 

*3tlT W* ft* 
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(57) [ftgfflt&ZttGBI] 

#WJx^-^3> (1, 2, 3) 

M (1 6) Wl/BMrE-* (2 6/3 6) 

lcfi|gSggr£*v. X^-S/3>£2^ 

tcRWHa-es^m^tfflu-^-s/a^ (io) a*&st 

tt*oB^«rWyifc*.5»^« (pLl, 2, 3 
(t) ) Tffcgfifll (a 1) ©=E^#y>y/«WS:fT 

fc-5«flH» (10 1) icfcUffifWStu #«©ffi 
(6 5) *©^-#©'n-#cwtt®JE«i(IIU:fcBl3fe 

T, 

/ >4<t%l^f-i'3> (1. 2, 3) CDM/ffi 
/□-*j|iBSi# (1 6/6 5/2 6) t>\ mm (1 6) 
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H!#82] . tfflB£T©«aH (16) tfzti&fflH* 
n - # fc£fcffl*&»T?& #*-r- */ a >T*TOJ£ n 
t=m^^-^ (5) S:K*flJl*J**t3«.^T— S^a> 

(l, 2, 3) T*§Lvm&w&5\m&wm a 1 1, 

2, 3) fc<fctf£#:£GflB£*lSS (dLl, 2, 3) £ 
«fi*5#to!t«:#U *K#l«Kft (d 1 K 2, 3) 

*\ mm o 5) tckufln/tfl/n-^ifi^ (i 6/ 

6 5/2 6) (DttM»l^*tWt6jl*6^f-i'3 

(2 5) am&BlfflER (15) tcAiJ 

«*f^*fiB»&^ (dLl, 2, 3) #, 2#5 
t5^f-^3>fflffifi^ (pLl> 2, 3 

(t) ) icaagau* ib*i-g>, z-tztrnttzmmn 
m&m] mrnrimmm (6 5) us 



3 

ffl^Sfif (ah 2. 3) «r$8S--r 5 fc«> 

(5 6) mwttttbn. 
mis? zimm^-z&^-tvy 

(10 1) ©;7-f-FAy?;i/-:/{CA;fr$*u 
y^-*tov\v*Jy ifi>\ ftmmz @£ £ tiT is y fro 
fficWW^lRflEttlcte^ifc^SSHfeR (4 6) ic 

<ty, «w©s/-v-s/tca9ssnTv^, z.£*<$mt 
•rzm-m. i * 2 iciB*B©f^wm 

Ht#«4] |WBftftX>3— (5 6) ©S9£A 
(4 6) tt, SVMCJJ^raW^^-CWKBSrJ&'ta 10 
WDM (4 7) S:*U (4 7) loOifrfe 
f£©Jf^i:9 0° *7*?hLfeBSI3ftfcia&#Gl© 
St«:3Si-r«l#WA (4 8) fC*»;2V^K:aBBS*iTV^ 

•5, z. t sfflt -r-stf 3 ic§E*£©$Mswjm, 

[«*915] 'WKn-* (2 6) fc«fctfMBH (l 6) 
©#ai$l& (6 5) #^-K;i"<7l)>?' (4 0, 4 
o' ; 4 0") tcafcy-fcftt&ftTfcy. W (6 5) #gj§ 

ffi7^>i^ (4 5) ^ffi77^i>' (4 5) 

fflil¥f?&Jtemi£ (3 0) ICJ: UMMDETIfiltcSCffiC 
3*lfrO&#I^IE&*T&e>2i&©*^ : e-* (2 5) 20 

KJ:»)Kttsti*7*v^ (5 5) tckyssns, Z. 
w##6] m&7?y& (45) 

(55) 1 W<7 U > y * fe tWHCD^T U > y 
7*-* (5 5) iS^ttt (5 8) Cffiotl 
2X7U>^ (5 3) &tf-bT*rtS*U ftttSfeB (3 
0) brr^>fe«fctjS»^&**«aBW»*fctt* 
-T$>y^;i/h (2 8) ft^LT^-U (2 9) lzm§ 
a*lfctr^"> (2 7) U=E— ^ (2 5) (Cil^^ 

*vTv*S, 3t5r^SS:ii-tSff^5{c|B*g©^WJ 30 

tirgftft (6 5) ©^-#hi;fc£*f{Jt!J©5?6 
^P^i&^TU>y (4 0" ) KJ:yflS*3*w JtSHi 
(16, 17, 18) f)\ ^-^©jWlCHjeSftfciSl 

a-> (7 0) fc, (4 3) tcfcyfjgin- 

>©#frfc#$;ft3!g2©#[HRF»frri-> (7 2) to 
HT» 2o©!$/\?' (7 4) Sr^S/^t^rfclCj:*; 
MCHJtSnS, 3 1 J^iltSi^ 1 lC§SiS©$& 

M©i¥ifflfctB0J§] 40 

[0001] 

•TSo £-X^-J/3>li, R&**TT#©JiHH&5£ 
[0 0 0 2] 

ra£*©8ttr] ifflj^icHu 8Wf«WH> 352 4331c 50 



4WIF2.8 6 6 0 7 1 

4 

s„ &©?!!*-*«, JiHH©ietefc$8flH©ilt&fc 
#^U<&v*S§^C, JSgH©tt©ft^«8£S*TZ 

^^■YttWbWBW- fetife l o * fctt 2 oolite otsz. 

[0 0 0 3] ^^^BHWlPflS 2 541 179-^tCli, m& 

fe»J, iWflttfrCtt. 4o©WJS¥£^£WJ-fe*i' 
a>#, ±8B«©»A1zj'2/a>i:. «&y (driving 

back) , jy*yy. iiv^-^yf. #fa*fe<fct>'SA 

offlDC^-^M 1 tf&fflm^±T©SBfi&»&M 
U &«Ji¥©MIti, 4o©DC^-*M2~M5{C 
J:yffl*fcW3*i*. BWfl^©i^5rfc«S&©lllS 
WU ^-*M2~M5ffl#^©ARfi3fll»C«»WCf^M 

^•sifctciyjeastis. «fflBBff©»aiHt*. n&s. 

ffl»fi^©^WS:»£S-fJSfc«>, *3&|fiKcSEtt"7?gS 
-#M1 0 5 —Ml 0 8©f^fltCj:yat8B©«tS^gEia 

[0004] z.(Dwm-s~ m&ssim&£&£--*n 

-f >/^W«4»G 1~G5 £>©-f >yNVl/X©^[^SS 

^aSlil^e>^-5, ^E-^Ml~M5©Sgffi^SS;$:^ 

^5:fWSVX^-yi*7;i/i/- hlgS&^-^M 1 \Z 
M2~M5SrflHy#J't«3i:JCj:y, ^-^M2~M5 
ISHC BWfl£©fc»©^-^*Jl'«j!U5WM (virtual 
electric synchronizationshaft) $:^g"^"'5>o Z.(Dtf& 

mt. #tc, flBWroasaa^a^^ft^^BFKfflli:© 
r^©-SSc©Slfg ; tt*©JE»$*fctt : e-*M l ~M 5 
•2>«^ffi©?St^g:© ; E- * M 1 ~M 5 ©^S 

hfc«ty Ji^- $tv-5^-^Ml~M5 ©^|^liE©^f 
im:=E-^Ml 0 5 -Ml 0 8 K:flUS"r5lR#GJJ«IE 
©Jiff ; ^^^^©^-^©iEbvH^©^^^ U > 
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[0 0 0 5] 3©$»*IBIT'£>ft#. DC^E-#{C@ 

^11^3 flraflWfc««©o -* @g&©;i/-bf:/?V 
> (looping-in) Sr^tgJC , t*iB««S^«)«B!l»^W , > 

^-#£l^t£ftT^ft^-#©3Xh^T*A>-r-r 

^i£^#MANNESMANN REXR0TH©1 9 94^9^©*^ 10 
ay(cSW!S*ifc«e0BB«t*. r/ <? h U 7;i/ (vect 
orial)j ^PW^S^BJIIWftffllW^-^Srftffl-rszi 
4:*»e>fc*. K*-*©fcKticB© s e-*y>$r ; &j:tf 

is 3 >WS fiWBS** fefc©«*«?-fttlU-r- 2/ a > 

{^l^1-&fcl3$S^©mg^£#^tt-ftffi£ 

[000 6] ^RBB^-^OSHtf&fiWtt. . 
□ ^Lfc*Jg*HIffirt»&fc*fcvO*3^ 20 

ft. n-^^fcWLT^-dfJBaaR©*!*! 
fccfctfx-r- *«EE©tfcffi*dW^fc3£fcKJ:y, «fc 

ysB»j&j&a?*<»&tta. $?*L<{i, * 
[0007] EB^©aBfapK3Ry^e>*i*^ojE 

»J, jE^ffi#»#©WIHI (interpolation) 14, tetfl/ 
2,000,000 mm©$fi©^&S©SM££nTtgK:t- ft. *K 

>3-^&®fl|*S:gW*«!l»lEl»tCJ: »J frfcWxft 
HSU. 0.005 ' #T©WffiS<£^£"^C-fft. 
£©HJ(Bfcaa*. »«8 0 0m«©«WlgS:%,-3j!filB(c 
OWt. 0.07nm©J92nfcSlftfC*HSU ittfi. TOJtC 40 
^TWfSfi&fCfftSS *IT HSO . 10nm©&Bft&gg£g J: 

v^©4:LT, ^-*©n-*;i3J:tfJKIIB»c^j&ttT? 

V^ft. 

[0 0 0 8] DC*-*fc*M^ft«W©8«ri? 50 
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*qe*©#IWflftK^iJft«#f-»±. 3©SMte rj^ 

wafcnwin. jR©js#iacat. &oT*f/&-fft 
HaH©ftafl«&iKE'i"ft©« { ii^*ft. wmm% 

fttc£Dft#&H«, £©«»* TOfcU isM^tf 

BMHi&ftp 401 656tcii, mximmis&vzaj-i&m 

&#^©-;£©{&!Kc©*g3g£ftT^fto £©«5irc 
«u jn©ctt h;u* aaa** * 3 octf+tfar* ic j: y 

±T*s^c@«T*^ft<fce){c^y#we>tiT^ft. «i 

ttu K*9-t±jra©ttCHJfe34xfc¥**fc«^ 
ft. ^<bT,'HtK©«S:«et*fc»*«lS*ftiiiK: 
J: y«#lftfi^?Wl*S*U 3*Ui> ¥W«3«fctfStt 
JB21WT»ftfe«>. flffll©EMBiSCJ4^<«»«:¥ 

srtc^yjjwtstift. 

[0 0 0 9] 3RBFIfSiF3!4 782 752 HWHtflfEP 262 
298. ' EP 154 836. hM^ffl#fFH27 20 313 
VXH#fF^2 380 137 #K:»fl&©RW&«Gfi^ffii^S 
^^TV^ft 0 J^*|«feJ:tn(t&fiBB^S:«iE-r6fc«>© 

l/T3SaSHMrT?*J-* fcfjafc O 3 h^T'^ ft. "3 V ^'{C V a 

Aii. *^Bai©«OTicj:y. ^-^©mnai*s^ 
s-&s«ss«fe«ffl"r*. **ojesut©ffl»cj:y«T« 

ZLti^©SE^©-fi^iE#it«, IgSr^E-^ 
i:«aH©tti:©KC»Aa4x«^f-V1««WiS:«tt« " 

iijWBRT?**. ^©M5fis©me& ffiMafis&zm 

^VNT. -^*fet4ft6^©W*fcliflili©^t^7y 
-fr&ftiSBCi: yflBESftft. 3tte>©^?i 

fx****) Srffl^Tfi-feM-r^^&ft. aw 
ft r fe*«T?*ftv>»a©»«f*R»c«fc y . #iitc«w 

[ooio] for, 34%e>©^{*. tBtft^a^- 

Sr«fl§-rftifc©TOfej^*:ya3ai*y&rL* 
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[0 0 11] 

[0 0 12] 10 

sRyiEaic -r*t)-b. 5fef»"itc*?inc/>a«:«ift 

3 tC^££&g|S D D n©«^Wf££;£-r-5%©X'fc < Ttt 
r— S/ 3 ^©jiHHjB^RWB** h;u«Sre- * 

■as wi^ifxfr i/ a >*»e»s^-3i*i8i&« y 
^SfiHHlT'^&g©^-* y >y/M5j£ff &e> 
*^-IlISSfCj:»JMWatU #JSaH<Z>ftttf. ^©^e-*© 
□ - # ^©fiJSMLhJcHje-rJteb'&flEa - # £2SiT* 

IH©*#ffl«E£©^fcfTfc3fctf>, ««©5/-v-S/i3 
^^-^©^^-^^LTlWi^lRrfCtfDttS^ttT?* 30 

[0 0 13] WBSfctlES-Klli. lC*fLTO-# 

0 0mm) , £*UC*fU aWfiBKESfrft^fflJCi^ 
3gfc25fi#8Htt<iaHC 1 0mX*%>2> ZilOMSlbtlX^ 

flHWEBSlCfc-oT. »©flfc&»*^a^^*6<;fco 40 
«*#fflSSig#, flHttcty, M/$|/n -*£&£#© 

10 0 14) Mt^cDu-tt&mmMmtizU'im 50 
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h U ^©Ifcfr&liHE'tSifcKJ: y«^S:«JW^SfiP 

■y#tt&*u «-/s^*#raJH 5 E-*© i E-*'J 

- 9<Dj\fj nmmzm^nx & y 
^■3tt©(Wi#rtagttK:ti£-5 3 ii^T'^sa^tc «fc 

[0015] 4$tc, x>3-df©Aaaajfew*. awe 
¥ff*ra«^5-©^«iS:*"iiBS©*ft*u 

i)\ lo©M^e>ft6©M^i:9 0° ^-fey hbfcSBS 

snfeii^ffl©#fc*-f Bttfwwcj: yav^csaga 
"x>3-4ffc«t ym-#©w©iW8fta9ffiB©7-r - ka 

j^ite»*isi:*»c«»a*i*. d©fc*&ci3u mi 
*^©afeRti> /N^y>^©«r»S:flty.Si4:& 

«rig{c-ts 0 o^u**«e>, isyp»ttt4*»^g<. 
zozLtits *tsafcB©iE u v y &ff * e> ^*©a 

S^^T-feS, #IC, 2fc|g^{CJ;€>ni>=i-^©^IS 
*BBB^-#4:M4:©ilfl££# (Wsi^i 
»mT'^^-5«v^^^lE©ll3K5:"STie^-r^<^ *« 

fc^ftv^jcflwtanTv^*) srsetea-ttSiEaatS: 

[00 16] #*L<tt. p-^fe«fct>™©*a«iii 
x- k;i/^tu >^c^y#we>tiTfey, tt*^sm7 

let y«»*iftK:s^an^o^iis«^S:ff*:ifctf) 
©«^^-^ic<fc y w»a*iS7*-^Kij: ya**i 

5St>*?:l^5fe-r-5fc«b©m 1 Jtf-^T U >y*fcfctBB© 

h 5:^-lt^- y jc5gBRanfetfn*>ic j: y =e- 
#Kj«B.anTv^s. n-^/ffi/Milfi5i«:©fe«)©z: 
©SEfiJ^ldJiSllfflWWciea-es, ^E-^i: 
«S8faCfcS:aBlSt-*S«a»K:J:y, ^*-^©5S^K 

m-rmz j: y , fecto^o'Sr^-rs^T y >ytc J: 
y, — *-ei*roffi«ifci&oT, «c&T?i*tt©75>y© 
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[0017] $?*i/<{±, m<D=z-zt\tjmmv>mi 

lC<fc y»l =r->©#|6jtc# SftSJ&2©#|*PFtt:2- 

jfc*#fcy *?u 

y *»o$ajf &3Rrt"r*#jfciiKJiji y #w & 

aEjcff&t>ns. «©3saftfflfc«>©eaffliais:» 

uts < fc6?>fe «fct>w©)S3 y ict y 

©sswic«»rs©jw#*u\. . 

[0 0 18] 20 
[*&8©JB6©7&ffla OT, $*MtgK«lift&&© 

*. Hi J*. 3o«DfflH^f-i/s>l, 2, 3 (=&PP 
JBUr— 2/ 3 M±/£!1 1 6 *M U WKBIiU&ttJOi 1 4 
(cfcfHU EEBi9W>MWi-efaH-*) &%ftttl3£frf 

*iR*fcfcttM6©j:3fc*. h y v7mm± *$mmzm 

«K*fa«::i:«:*BO;U©|g»|y. RJBWyfeitH- 

^soysaawsrtciSBt (deposit) -rs. Ha%©tMr? 

£KSBi4©£T©tt2 4M, W7t->>3>i: 30 

fSl 2 4 ©&SO. P3^©«*&fif^fcT>^;i/^r-V 3 

4{c«fc yiessns. sa&ffi 5 4 1 1 o tc 

ckyiggs^tu sare-* lion ngmtD*-* 
y >ye j:t«BWfeff«!-5JB i «?e» i o o tc«k y m 
^s^s, ffl5 4©#gfis (^hyy^ffltKisra 

f) aOWun>3-^6 4fCj:ytt«W!ie>*U £©ftff 

-:rtcA#S*iS. 40 
[0 0 19] *£, #Xr- 2/a>l, 2, 3©ffifl!Bl 

6»i^^-*©{fj*ts{cifia0Ry#w6*irv^. -r 
3©^-#©a-# 2 6 ttfflAtt©^^** 

&*lTfiy, 6tt»«©*/-v-5/KB 
Jfc3*iTv*<&. 3©#£, tt6 5©ftg& §i«?j 

(elastic tension) 5:§tt5.r:£:&<7v h;i/# £<f2MT' 
SSJ^fcJttS&fcfctS^ Gfa5 0-8 Omm) tRft=E 

itl &©=£-* I*. ^LgffiM©^-* y >£*fc«fcUW 
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fi8&§- 10 1, 102, 103 T'^-T) lC«fc y f60WS*l 
*HWBAC=E-*3Wf*U\ £©««T?tt, £T©^ 

-# y >y/«ma» ioo~io3it ^itgLn- 

f HO fc;b-^Lfcia»IHK:J: y*§ttS*VO**. 3 
v-fjra^Dt^t. «WE©»ttK:aih5v^^ , n 

y^^issixm&r- * #a*i hftmm>* *e y 

A*sn^t5^-*fej:tf/*fe»iJi/-^©aj*c« 

n&stis^-^&aa^s^y-^fcfc^uT^s. 

#£L-<«, ^©ejt;!/-^*. #7r-f/t©m*Mr- 
^l/fc, MO £3&^©IB£tt&«BI&-?* 

*e-*©IWWiB&i 0 0KS»t6«i»»i:. 

0 0fej|5l^-S>a>©^-#«WEI»l 0 1C« 

2i*flci:, Q&l 0 1 «&2;*7— 2/3 2/©^- 
#ftlK»& 10 2 IC85R*-S#3&ft£. 0g& 1 0 2 £ 
Jga^-S/a^C^-^tSWaBIl 0 3tCg^-T5H 
4^4:, *&fc, cfj^if^n.- < y h l 0/\©My;i/- 

[0 0 2 0] iWtS^b-^lCJ:*;', ^©PP^tT'© 
^-^©fi[glCO^T©ti^1f$g, f^fc*>, ^-^ 
110, SeoTflS54, fleoT^hyy^OiilStSra 
t£**±X<B&m\ 4©BSg©A*fi3«S*'rp o 

(t) ^-2/a>l. 2, 3©^-^, t*6oTM 
fS-TSiKMl 6©^*i^*i©mM©#££ftM£miIp 
LI (t) , pL2 (t) feJ:OfpL3 (t) 

£#iHH»i, «ife!c©*$, m\z*7— i/a>P^© 

raps, a* ©ia:s©MicBar7»* &#^a >v ^ ©-y--f x 

i*ifCJ:yBRIW3WiEL<»ta&*U Kaffi©S^W 
#fe#*ri:*<Tf*S«fc-5K:fH^x=.v h l otc«fcy« 

z.n^ammu-^it m$mj -tut 
t>*K &B*i4-tt, wm<Djmo)mmm\zm-3^T, 
mitrnzmttz. 

[002 1] L-T, #54 {CW*:€^^«i*Sffi 

1 o izm*izffl%?zmmxD&^<Dm&mmmizi: y 

2, 3T*&±, #gi>n-^5 6^, *fJC5-T*0-*2 

6, va-DTmni 6©iwB6wi«fiaHS3iffli^a k 

a2 33«fcO t a3S:ie^-rs„ #^-r-^3>T*tt, 3© 

a:>3-4f5 6»cj:y«ftans'(B#tt, 

=£—jtVy{f/ffl@m8&l 0 0, 1 0 2, 1 03©7-f 

y > tr/mnmm ioo~io3}t & ©«*&■** 

^-^©^-^(C, -ftl-ftlXT— ^^gffl (stator 
ic intensity values) I s 1 — I s 3, fcf— ^tf— ^fe 
BBWWiiU-s l~Us 3fe<ktKjS»*lf l~f 3©# 

[0 0 2 2] EI2©TSP{Ctt, ^E— ^ »J >y/«»EB& 
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f-^iltt^I s 1, Usl, f 1 &38£"i-*IS 
&K i 4:, ^iftBgg2©@ffilcj:S&£* 

3fC (flux for the establishment) ©SSSiy &?T&3 7 

a^SSS 824 437 -WCli, W^Cxy^'V^T'I 
fcOTtMSftfettftffiffi (quadrature) fHX0^- 

- * «gfg© i o©j*a>tt. <D±mm^<Dfn^m 

$gg (command amplitude) iC^ffSUT— 5fe©S^A3jJI 

tc «fc y B£ $ ftfc-jfe n - * o^««MK*© 

ts-o rafts ns. ^.f x— ?>Bow»a5i83 604 #ic " 

«fc t>*X^- # WK&SBf fcS** * ©BtlSffi»BfK& 

zf-^®S©2o©^ (2o©j&Q-©? 

*>© 1 -3CD«^t-jE-e* »; ^o3tf&r^-5S&*{c 

SJ6U ffiiffl/*0-li. ^8^^-*©»*M/*Kjtfj6 
LTSCftJ-**frfr®BBRfc LtfffcT-tS) ©IftftfttB 
F*3T'©-£it£: &ifcg?-f S £ t fC ; WE- ^©^r 
-#©gfra{^flia^©Gtf&fe!S$l (phase-by-phase reg 
ulation);fr<b&.5„ PUBLIC, X-?— £ HSfs©M?88?W£. 

•J, MfflMWli^h;^(^<bi:<t:'JMSftt 30 
[0023] U >y/«9WE» 101 £r 

mmmji—^mtz. d©f§^£. wM&mm 

zmz tcto 7 4 - FA y f; jv- 7"\z*js.y < |g£ 
£*U ^*$Stt*g^tit3££*V ?>n£f£©&Stgig 
fcfitftLfro h;i/ jrffitHHaRlK i fctt#Rc8gtt3*l.fe!ffl 

LI (o) t», IH^fC, 3*7T'f-'^*;b--^&SW 

sfi^-^pLi (t) timztu ^mmtbzm. 

[0 0 24] J:»J#L<tt. #5»fifCJ:*Ui. H3^& 

k;w<7 y o, 40', 4 0"±t-g 

SlClHteTS*J:-5K»y'tftt&*iT:;fcy, MSI*i& 50 



$#ff2 8 6 6 0 7 1 

12 

«. -£T'tta-#2 6T\ W&XteffiMl 6 
I^&tfT'^S.fc-MCLTtiJ:^. .fcyiEflttCtt. i*l 
bO^T'J^y^ *»y>y4 2fe^LTU6 5 4:ft 

jkltv\«. jBi^ryv^oii. a^-*©*-^ 
3 6©^iuci2g$*ifroit^-#©^-£/>y 

3 3 fe^bTHI«0^-£/3 7(CHJfeSftfclS3 2ft 

KJRy^w&nrv>*. H2^<Ty>^4 0' »±, 

CHJgS*lfcA7-3 8»ORyf«f»&nTV^S. H3/< 
7U^4 0' Ji. ■*©-»#. $46 5J3J:t>'figI@l 6 
©rtSSBPT?. tty#*£fc#T£5J:3£«££K:SMfc5r 

left sz-v - s/©^"a ? * 8 0 puzm y e>*rc v 

[0 0 2 5] Hll3J:tfB3Kj3*?-J:3fC a-*/W 
/JKHBSIitffc2 6/6 5/1 6fC{*, tt*»e>Sfefli"r*7 

5>s?4 5kfttt67*-^ 5 5*«we»*iTasy. 

^7tf- *5 5{£ 5 (H^-* 

g«t m^«»ia»i 5cj:yiwwan*) tc«tysg 

i&$*v-5#^3 5KJ:y*mc#L.T¥tffC36ttS*i*. 

<t y lEmz \z, 7 y v 4 5 1± 2 oo'^7 y > yx^fiS; 
a tu k/<t y > tt6 5±i?i"j^s tw^ow 
6 5©£tfai;i:^-r-5-*-y h 4 3 tc<t ytft©M04 4 

<^©aST*-fe^fflia&»LT»<4Miy >^4 l 5:^* 
UTifTfttoiX-So PHtt^*JtbT, 7X-?5S&ft 
it. M6 5KL3pfTCS/ir-S/3 7JCflH»J#W&nfe^a# 
W5 8»C»oTBBBianfesK-^<Ty >^*5 3 

*lD 3 0 ZOkS-fZ 2»g,fre>tt*1lj~- h 5 2 let y. 

2 SP&Offl* 5:ISSi51-S i t iz «fc y fisScDSteraR^ t: 

M<-rz. motets ocoamizizT'-v 2 

Jb3Ef75>S?3 SCHjeatlfc^v^— * 2 5©ffi 

±\H=jty 2 7 * -f § h- 2 8{c<fc y 

[0 0 2 6] 3©^5iT{i, *»tCWtt©HSV^TSH 

mXgZZ£lzW&2tlt=.<<\ 7X-2 5 5, ft^XM 

^IbJ 6 5 ©^fisftlgli, — *T?t*v-f * n ^ - * 4a c 

3 0 <d try 5Hc<fc y . ■ftfi^T*^i7 ,, - y 2 9 *of tfx* 
>2 7©iSDgCDBB»K:«fcy»6ti*. *3fe. $mfift6 

5 ©asgapT', =e- * ©^aggptc itftm*. ^-^5 6^ 

•^©3is/3-4rA'>s;>y©HJfeR4 614. )\vVyf 
(DWMcn^mmc.^mz'ux. iwvyyimvu 
mkmmm 5 7 (Kmertsis^^ 6 5 {c@s$4i 

[0 0 2 7] itlftjftfilWSfefe. H3fcJ:tfH4>&*e> 
S<3®^T^.5«te)tC, ZL©@^R4 6^ BtgSltt© 
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^-^i<Dim^t^wm>m^^x\^ 20© 

T*£S„ Z^©®##5-^?:&LT^S£: 

tf**BS«:tfLT^<5, 3©TOJv-*?:i2tfSi;, 1 

K, V-*5{*, #7 7^2 3 ©■£©£! lgP#tC<fcy 
^Sft*ft^-A*^3*4Wfem*y'^'S' K2 1 

ytt*aR&ftj&oy67T>f^2 3©i2»t:J:ot^ 

939*2 otzmatis. $$mm2oi3.. m^m=L- 

[0 0 2 8] z.<Dfflt^=-y h 2 2tt, te#©*&M3.fc 
tf3»W«:fTfc3*BIEI»2 2 0 fc#U I«iBS2 
2 0ti, J*#*|«ilWSfefWf*li»2 2 2* 

tt«#l*US3M£ftllt-.5tII&& 2 2 4 CHtfrT*. EJife 
2 2 2J±3o©ffi*5-f>S:*U *^#fil»Sd L 1 
ZmtiB^- &, fl 1 *-r- 5/ 3 >©^E U > y/««r 
EB»1 0 1 IZffi&T'g, HHRCLT, L 2, 

d L 3 >©^-# V 

1 0 2, 1 0 3 1 tC#S&T'£-5„ flftftftt 
«t»U «WlflII^&tWi-*li»2 2 4%k Kfe&tt* 

d 12, d 1 3 «:. tn^tlXf-t/ay 
2 , 3 ©Kt&iSJjKE^ - * 2 5©/ W n y 'MUBfttc^ 

[0029] *»< LT, 9m=L- v b 2 2 {C«fc »J 1 o© 
^-i/3>©^*Ia^^^ttj$^^e)li *f 
JS^-6«iEfll*d 1 (i) tf, Hare-*2 5«:— 

5 , &o Ttt 6 5 #-£©JjHH 1 6 ^Cffifit* fcttgSi 
$ tU Z\tliZ £ y ^©&«Jg3H©ffi#ft£mtf^3 
*l<5. *t#l«aS£©«IE*ffltt. —fl8fC± 1 5mmT*fe 
45. mii. fa5 0 0nun©*£©^^S£^;i£fr& 

y *v ^mm^- *. &<es*H--& kiss u «#ia«iEK: «t 
s^t— *iCii!hrsn-*©3Efi«±. ziti6©,±ft©i 
%j^Tfcs*y, z.<Dtz&mt(DM<mfrtemMt>v$!.u 
zizmg-r, mmitmtt-* y >^v®mhis& 1 o 
(D fcj:y«k+ja!afc?ii*a*i<5. »a©«# 

B«tIElCJ:<5£©3EGWi. ^H^A4 6©«&»CJ: 



(7) #^F2 8 6 6 0 7 1 
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@!s©iE u \ ^im&mftf^mz&z. 

[0 0 3 0] — ^©^IWE-*©^ 0*4 U*j 

#felKS6©^©*Ctt«J:<^3ft*-fc&'^K 
■T*. H2«:*flJW-<5i:, *##l$lWilflr*d L ltt. 

*y>^/WWiaHH 0 lCAAfcfcwc, ffiMKB 
#PL1 (t) EJ^-f-KAy^te^pLl (a) 
©ft^Klt3H*!)nSft<5. mz. ZL(D&&Wmd L 1 
[4, fcfc^iaRJC^jJf'r-f^-f-FAy^tCfcytt 

I4i^g) U *fl*lBH (counter-cylinder) 1 4 ©EJKtC 

«k y^e>*i<5^ h y ^4 ©wstcHBtur, #iwra 

*E-* SWty'vyK2 1 

fCky, $ffU*^v-*#Bi»*e>ft*. HBfr2 2# 
JSWSJS&fciM-Si:. ^©EUgKi-av^TStf *y/>S 

[0031] z.<Dwmffl&*mmtis&W}mtz>\z 

4*. #|^Si : E-^©m*S:4~5kWlC^^b-r-2>©^ 
20 »4LV>„ ife. ^-^ %^©iSflii:il^^$^o 
iBS5LTSBW*rfcK:j:y, «HBWF4Syaa»S:JfeJ> 

m $ *yr v <t e> *»o*<©-fe ^ a >^ ^ y 

;b hih«>:7-9>yjWRy tftt&ftfe*6 5 $:^-TS© 
T'ti^;<, ^©^^cEoT3©$Ki©-f!fstt&^ 
U WttcR«!KftH»©*.feiW»3a:V>J:-5JCE»e-i-«5' 
©*W*Ut^i:*«SKianTV^. i©jfe&Ba3CBB 

30 ^Lhxvm-t^t. mm $g&\z. m^sy^ 

y. mm&wsmuzit. uvwtoMo&mzj:*) 2 
o©/^7 4 3B«Hjea*iT«y, st/^7 4»ctt^*fe 
iav^pg«ii3«©(f«**-v^T'-f3WR«atiTv^*. 

[0 0 3 2] i©fc«>. ffi6 5tCli, HSffiS&mfe 

U>y4 2±C3a#a*lTV^*. ^oT, 
*f{R!|©«l6 5©S«SPli, ^7U>^*4 0" 
40 «flBRatWfelB:SS:*iO»iaW!)-S:*-r«. 3tl(Ci^<SP 

4Hcta*taC)W»*a*iTfey,' ssifciitcti. ^2 «r 
«3->72 feia^icjfjE-rs^-v h 4 3 imsT-g 

*. ZL^tCty, MH©3Sgl^ p«S^Dy^8 0$:§l 
{CJ: UHflCff^fc^S. &K.1-y Y4 3 S:itt«t)T*2 

Bit&=i->7 2^y^{^ saui 6*wy^f.sn 
5*v. z.nizmszti&ffiL^mmmftT'g&ztiiz 

50 tc^-y N4 4 ftEflB"rsifcK:j:yW*CJ¥L-^&*i 
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[0033] zftt>(Dffimt2fttz.mmt£ffi& 

=tXbXmiX'gZ><DX\ -£$SH©g» M^.«4 
o©^flfi@117.9 mm, 149.7 mm, 181.5 mm;}3«fctf213 
inm£* J o^M£t8tt3©JbW£L^ 0 Zltltt, ffl&(D 

§Pf4 (internal radial elasticity) itiotSI-pS 
3©Mffifl#fafiBtt±tC j£tfggi{c«fcy@5£3 
ZlO^U-^lrSr^lC-rsfeto, JKBfll 6© 

«TS&l£^-:7"6 7#, ^.«EEHteS»n*^4ty^r y h 
6 8tme 5©ftg|S^>*;b6 6i:$:^-rSo 3© 
^>*;U6 6 it. IA6 5©S«giJT'flS!@©l^a51 8tC£E 

©Tf=E»egftW)^&tt#t* loife 



(8) 4#fF2 8 6 6 0 7 1 
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ftoT, 2.5 ~66.2mm©K©^^$: : bo-'^l6H 
[0 0 3 4] #flg#-^l 7HU «S!fc*gfclt&& : &oJK 

bb&tku »«a>th^jWffisaB«ana: ^©m 
ti, pr^ffi^y-^wm^^^iiiT^-rs©^ 

io mrnm&tewiw] 

[02] WfifflWlMf- S/a>'©«terift*J:ttR^ 

as 3 ] wiii©«j*-r- 5/ a y(Dim®tmsztiz> 

[04 ] WI#©i/-v- i/A®^gi>3- #©S>&R 

1, 2, 3 fmXT—t/aZ/ 
20 4 X HJy^ili 
14 

1 6 fffl® 

2 6 ttftre-#©n-# 

3 6 @§re-#©;*.-r-* 

5 6 nmx.y^-# 

6 5 S£re-#©ffl;fr$|& 

ioo, ioi, 102, 103 ' w$ms& 



[01] [02] 




(9) 
[S3] 



B&fiZ 8 6 6 0 7 1 




<58)«ElEbfc3»(Int.C1.6, .DB£) 
B41F 13/12 
B41F 13/14 
B41F 33/14 
B41F 33/08 



